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Newsprint paper for Offset Printing 



Technical Field 

This invention relates to a newsprint paper for offset printing that offers excellent 
printing efficiency and print quality in offset printing. 

Technical Background 

Newsprint paper have become lighter by approx. 8 g/m 2 over the past ten years or so 5 
and some large users are now using extra-light newsprint papers weighting 40.5 g/m 2 . Use of 
color printing has also accelerated in the past several years, as the development of tower-press 
printing machines enabled double-face printing in color. As much as a half of all newsprint 
paper pages may be printed in color in a near future. 

These trends reflect the strong demands for quality newsprint papers that are growing 
every year. In particular, there is a high demand for papers that can suppress show-through 
(lack of opacity of a printed paper; i.e., a phenomenon where the characters and illustrations 
printed on the other side are shown). Several methods are available to suppress show-through. 
Among them, the most effective method is to use pulps and/or fillers offering high specific 
scattering coefficients (a high specific scattering coefficient indicates less transmission of light). 
Among various pulps, mechanical pulp has a high specific scattering coefficient. However, the 
content of mechanical pulp has been decreasing of late due to an increase in the content of 
deinked pulp (DIP). As a result, suppressing show-through by means of changing the ratios of 
component pulps is becoming difficult. Because of this, increasing the content of fillers than 
that of fibers has emerged as an effective way to improve the opacity of paper. Accordingly, 
attempts have been made to increase the filler content in paper. 

The DIP content in newsprint papers is increasing every year, as the users become 
more environmentally conscious and the paper manufacturers drive further cost reduction, 
among other reasons. Currently, it is not rare to find a newspaper containing over 70% of DIP. 
However, an increase in the DIP content results in various quality problems, such as reduced 
paper thickness and lower strength. In offset printing, a high DIP content can cause blurred 
ruled lines and roughness on solid areas due to paper powder deposit. Among these problems, 
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paper powder deposit not only reduces print quality, but it also affects the printing efficiency 
because a large amount of paper powder deposited on the blanket cylinders of the press 
prolongs the cleaning time for the cylinders. Newspaper companies have successfully 
increased and continue to increase the printing speed and volume in recent years through 
adoption of online editing, advanced direct plate-making technology, etc. Therefore, 
conduciveness to printing efficiency is one of the key quality features that newspaper 
companies look for in material papers. A large amount of paper powder deposit necessitates 
frequent stopping of the press to clean the blanket cylinders. If the cleaning time becomes 
longer by several tens of minutes, the newspaper delivery will be affected and the readers will 
complain. This is why newspaper companies are particularly concerned about the problem of 
paper powder deposit. 

As explained above, the most effective way to suppress show-through is to increase 
the filler content in the material newspaper. However, increasing the filler content generally 
lowers the surface strength and tensile strength of paper and also reduces the thickness of paper. 
In particular, lower surface strength allows more paper powder to deposit on the blanket 
cylinders of the web rotary offset press in offset printing, and the deposited paper powder 
causes blurred characters and ruled lines or roughness on solid areas (consequently poor ink 
impression). Normally, increasing the content of white carbon, talc, kaolin and other fillers in 
the material newsprint paper is known to increase the generation of paper powder. Since most 
of the ash content of DIP comes from fillers, the amount of paper powder entering the paper 
may also increase, in which case the higher powder content will cause other problems. 

Generation of paper powder has been prevented by various means, such as blending 
pulps offering high surface strength, adding paper strengthening agents in the material mixture 
or coating oxidized starch on the produced paper. However, none of these methods can 
effectively suppress generation of paper powder. 

For example, a technology has been presented in which 0.7 to 2.0 g/m 2 of modified 
starch is applied on each side of the paper to reduce paper powder generation (refer to 
Publication of Unexamined Patent Application No. 2002-294587). If the amount of coated 
starch is increased, however, the damping water used in offset printing will add stickiness to 
the paper surface, which is undesirable. In addition, the effects of paper powder deposit on 
blurred ruled lines and poor ink impression on solid areas have not been evaluated accurately 
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because of the absence of physical properties that can be used to control the generation of 
paper powder. 

Summary of the Invention 

In light of the conditions explained above, the present invention aims to provide a 
newsprint paper for offset printing that, despite a high DIP content, suppresses show-through 
in offset printing and also reduces paper powder deposit on the blanket cylinders of the press. 

After diligently examining the causes of show-through in offset printing and 
generation of paper powder, the inventors discovered that the interaction of fibers and fillers at 
the paper surface has significant impact on the generation of paper powder. This discovery led 
to the idea that a newsprint paper for offset printing can be created that would suppress 
show-through when a filler or fillers are added by more than 15 percent by weight but less than 
40 percent by weight as ash relative to the paper weight, and that such paper would suppress 
generation of paper powder if the filler or fillers — use of calcium carbonate is preferred — have 
an average grain size of 0.5 to 5 Jim and a zeta potential of 0 mV or above in a state dispersed 
in water. 

Best Mode for Carrying Out the Invention 

A newsprint paper for offset printing that suppresses show-through was successfully 
created by adding a filler or fillers by more than 1 5 percent by weight but less than 40 percent 
by weight as ash relative to the paper weight. In particular, such newsprint paper for offset 
printing notably suppresses show-through and also reduces generation of paper powder if the 
filler or fillers have an average grain size of 0.5 to 5 |im and a zeta potential of 0 mV or above 
in a state dispersed in water. If two or more different fillers are added, the average grain size 
and zeta potential should be measured as the total values of the filler mixture. 

In general, the surface strength of a paper is mainly determined by the strength of the 
fibers comprising the paper. It is believed that a paper becomes weaker in proportion to the rate 
of increase in its filler content relative to the fiber content. However, the inventors found that 
the interaction of fibers and fillers has significant impact on the surface strength of paper and 
that the grain size, electric charge and hydrophilicity of fillers affect the surface strength of 
paper, as long as the paper contains ash. It is widely known that paper has a porous structure. 
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Because of this porous structure, a filler whose grains are larger produces more irregularities 
on the paper surface and thereby reduces the surface strength of paper. Also, adding an anionic 
filler to an anionic fiber (anionic property is characterized by a negative charge and a zeta 
potential of below 0 mV) reduces the surface strength of paper than when a cationic filler is 
added (cationic property is characterized by a positive charge and a zeta potential of 0 mV or 
above), because the anionic filler and anionic fiber create a weaker electrical bond. 

Any fillers that are commonly used in papermaking can be used with the present 
invention, such as calcium carbonate, white carbon, talc, kaolin, illite and titanium oxide. For 
the reasons mentioned above, however, calcium carbonate with an average grain size of 0.5 to 
5 (im is desirable. Among the different types of calcium carbonate, precipitated calcium 
carbonate (PCC) that is produced using chemical methods such as the carbonic acid gas 
method and carbonate solution method is preferred. In particular, the type of PCC produced 
on-site in the papermaking plant and added to the paper material as slurry is more preferable, 
because it contains no dispersant and whose zeta potential is 0 mV or above. 

As for the papermaking machine used to produce the newsprint paper for offset 
printing as proposed by the present invention, a gap former papermaking machine, hybrid 
former papermaking machine or on-top former papermaking machine, each of which has a 
dewatering mechanism on both sides, is desirable. However, the choice is not limited to these 
machines. 

As for the pulp material of the newsprint paper for offset printing as proposed by the 
present invention, there are no limitations and any pulps commonly used as paper material, 
such as ground pulp (GP), thermomechanical pulp (TMP), chemi-thermomechanical pulp 
(CTMP), deinked pulp (DIP) and softwood kraft pulp (NKP), can be used. 

The smoothness, friction coefficient and other properties of the obtained newsprint 
paper for offset printing are deemed sufficient as long as they are equivalent to those of a 
regular newspaper used for offset printing. 

The clear coat used in the present invention can be selected from: starch ; oxidized 
starch, esterized starch, etherized starch, cationic starch, enzyme modified starch, aldehyde 
starch, hydroxyethyl etherized starch and other modified starches; carboxymethyl cellulose, 
hydroxyethyl cellulose, methyl cellulose and other cellulose derivatives; polyvinyl alcohol, 
carboxyl modified polyvinyl alcohol and other modified polyvinyl alcohols; or 
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styrene-butadiene copolymer ; polyvinyl acetate ; vinyl chloride-vinyl acetate copolymer ; 
polyvinyl chloride ; polyvinylidene chloride ; polyacrylic ester ; and polyacrylamide. Such 
clear coat may be applied as an aqueous solution containing adhesive or water-soluble latex. It 
is also possible to simultaneously coat a surface sizing agent made of styrene-acrylate 
copolymer, styrene-maleiate copolymer, olefin compound, alkylketene dimmer, alkenyl 
succinic anhydride, etc. 

As for the agents added to the paper material, dry strengthening agents such as 
polyacrylamide and cationic starch, or wet strengthening agents such as polyamide amine 
epichlorohydrin resin can be added. 

The following explains the present invention in more details by using examples and 
comparative examples. Note, however, that the present invention is not limited to these 
examples. 

In the examples and comparative examples, the percent (%) values indicate percents 
by weight, unless otherwise specified. 

The fillers used in the examples and comparative examples were measured using the 
methods specified below to determine their grain sizes and zeta potentials. The newsprint 
papers for offset printing obtained in the examples and comparative examples were also 
evaluated using the methods specified below to determine their opacity, ash content, 
show-through, paper powder and blurriness of ruled lines. 

<Measuring Method of Filler Grain Size> 

The average grain size of each filler was measured using the Mastersizer S 
grain-distribution measuring device manufactured by Malvern Instruments. In the examples 
and comparative examples where two or more different fillers are used, the indicated average 
grain size represents that of the filler mixture. 

<Measuring Method of Zeta Potential> 

The zeta potential of each filler was measured using Zeta Sizer 3000HS manufactured 
by Malvern Instruments based on the electrophoresis method. In the examples and comparative 
examples where two or more different fillers are used, zeta potential of the filler mixture was 
measured. 
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<Opacity> 

Opacity was measured in accordance with JIS P8138. 

<Measuring Method of Ash Content in Paper> 

The ash content in each paper was measured in accordance with JIS P8128. In the 
measurement of ash content in the papers containing calcium carbonate as a filler, the burning 
temperature was set to 575°C. In the measurement of ash content in the papers containing a 
filler or fillers other than calcium carbonate, the burning temperature was set to 900°C. 

<E valuation Method of Paper Powder, Show-through and Blurriness of Ruled Lines> 

As for paper powder, 60,000 copies were printed on Toshiba's web rotary offset press 
at a printing speed of 900 rpm and using a single colored ink, and then the paper powder 
deposited on the blanket cylinders was scraped off and weighed. The measured value is 
indicated as weight per 100 cm 2 . The film thickness of dampening water was adjusted to 0.9 
jam. As for show-through, whiteness of a solid area was observed on a copy obtained after 
60,000 copies and compared with a white paper. The result was indicated by © (no difference 
was observed visually), O (little difference was observed), A (some difference was observed) 
or X (notable difference was observed). Blurriness of ruled lines was evaluated by observing 
the lines on a copy obtained after 60,000 copies. The result was indicated by © (no blurriness 
at all), O (little blurriness), A (some blurriness) or X (notable blurriness). 

Example 1 

A material pulp mixture was created by preparing a pulp slurry comprising newspaper 
deinked pulp (with a freeness of 120 ml; hereinafter referred to as "DIP"), thermomechanical 
pulp (with a freeness of 100 ml; hereinafter referred to as "TMP") and softwood kraft pulp 
(with a freeness of 520 ml; hereinafter referred to as "NKP") at ratios of 50:30:20, and then 
adding thereto a filler comprising calcium carbonate with an average grain size of 2.1 jam and 
zeta potential of 3.5 mV in such a way that the ash content relative to the absolute dry weight 
of the paper became 16%. The obtained mixture was then processed on a gap former 
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papermaking machine at a speed of 900 m/min, and then a clear coat comprising oxidized 
starch (trade name: SK-20 manufactured by Nihon Cornstarch) was applied on the obtained 
base paper having a grammage of 43 g/m 2 using an on-machine sizing press coater in such a 
way that the coating weight became 0.4 g/m 2 on both the felt surface and the wire surface, to 
produce a newsprint paper for offset printing. The opacity and ash content of the obtained 
newsprint paper for offset printing were measured, and a printing test was conducted on a web 
rotary offset press to evaluate show-through, paper powder and blurriness of ruled lines. The 
results are shown in Table 1 . 

Example 2 

A newsprint paper for offset printing was produced in the same manner as in Example 
1, except that, as fillers, calcium carbonate and talc were added by 16% and 3%, respectively, 
in ash content relative to the absolute dry weight of the paper. The opacity and ash content of 
the obtained newsprint paper for offset printing were measured, and a printing test was 
conducted on a web rotary offset press to evaluate show-through, paper powder and blurriness 
of ruled lines. The results are shown in Table 1. 

The grain size and zeta potential of the filler mixture are also shown in Table 1 . 

Example 3 

A newsprint paper for offset printing was produced in the same manner as in Example 
1, except that the ratios of DIP, TMP and NKP comprising the material pulp mixture were 
changed to 75:20:5 and that, as fillers, calcium carbonate and talc were added by 18% and 3%, 
respectively, in ash content relative to the absolute dry weight of the paper. The opacity and 
ash content of the obtained newsprint paper for offset printing were measured, and a printing 
test was conducted on a web rotary offset press to evaluate show-through, paper powder and 
blurriness of ruled lines. The results are shown in Table 1 . 

The grain size and zeta potential of the filler mixture are also shown in Table 1 . 

Example 4 

A newsprint paper for offset printing was produced in the same manner as in Example 
3, except that no clear coat was applied on the paper. The opacity and ash content of the 
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obtained newsprint paper for offset printing were measured, and a printing test was conducted 
on a web rotary offset press to evaluate show-through, paper powder and blurriness of ruled 
lines. The results are shown in Table 1. 

The grain size and zeta potential of the filler mixture are also shown in Table 1 . 

Example 5 

A newsprint paper for offset printing was produced in the same manner as in Example 
1 5 except that the ratios of DIP, TMP and NKP comprising the material pulp mixture were 
changed to 90:5:5 and that, as fillers, calcium carbonate and white carbon were added by 29% 
and 7%, respectively, in ash content relative to the absolute dry weight of the paper. 

The opacity and ash content of the obtained newsprint paper for offset printing were 
measured, and a printing test was conducted on a web rotary offset press to evaluate 
show-through, paper powder and blurriness of ruled lines. The results are shown in Table 1 . 

The grain size and zeta potential of the filler mixture are also shown in Table 1 . 

Example 6 

A newsprint paper for offset printing was produced in the same manner as in Example 
1, except that the ratios of DIP, TMP and NKP comprising the material pulp mixture were 
changed to 90:5:5 and that, as fillers, calcium carbonate and white carbon were added by 16% 
and 10%, respectively, in ash content relative to the absolute dry weight of the paper. 

The opacity and ash content of the obtained newsprint paper for offset printing were 
measured, and a printing test was conducted on a web rotary offset press to evaluate 
show-through, paper powder and blurriness of ruled lines. The results are shown in Table 1. 

The grain size and zeta potential of the filler mixture are also shown in Table 1 . 

Example 7 

A newsprint paper for offset printing was produced in the same manner as in Example 
1, except that the ratios of DIP, TMP and NKP comprising the material pulp mixture were 
changed to 90:5:5 and that, as fillers, calcium carbonate and talc were added by 27% and 6%, 
respectively, in ash content relative to the absolute dry weight of the paper. The opacity and 
ash content of the obtained newsprint paper for offset printing were measured, and a printing 
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test was conducted on a web rotary offset press to evaluate show-through, paper powder and 
blurriness of ruled lines. The results are shown in Table 1. 

The grain size and zeta potential of the filler mixture are also shown in Table 1 . 

Comparative Example 1 

A newsprint paper for offset printing was produced in the same manner as in Example 
1, except that white carbon was added as a filler by 5% in ash content relative to the absolute 
dry weight of the paper. The opacity and ash content of the obtained newsprint paper for offset 
printing were measured, and a printing test was conducted on a web rotary offset press to 
evaluate show-through, paper powder and blurriness of ruled lines. The results are shown in 
Table 1 . Paper powder and blurriness of lines were evaluated on offset printed copies and the 
results are shown in Table 1 . 

The grain size and zeta potential of the filler are also shown in Table 1 . 

Comparative Example 2 

A newsprint paper for offset printing was produced in the same manner as in Example 
1, except that, as fillers, calcium carbonate and white carbon were added by 3% and 5%, 
respectively, in ash content relative to the absolute dry weight of the paper. The opacity and 
ash content of the obtained newsprint paper for offset printing were measured, and a printing 
test was conducted on a web rotary offset press to evaluate show-through, paper powder and 
blurriness of ruled lines. The results are shown in Table 1. 

Paper powder and blurriness of ruled lines were evaluated on offset printed copies and 
the results are shown in Table 1 . 

The grain size and zeta potential of the filler mixture are also shown in Table 1 . 

Comparative Example 3 

A newsprint paper for offset printing was produced in the same manner as in Example 
3, except that, as fillers, calcium carbonate and kaolin were added by 5% and 2%, respectively, 
in ash content relative to the absolute dry weight of the paper. The opacity and ash content of 
the obtained newsprint paper for offset printing were measured, and a printing test was 
conducted on a web rotary offset press to evaluate show-through, paper powder and blurriness 
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of ruled lines. The results are shown in Table 1. 

Paper powder and blurriness of ruled lines were evaluated on offset printed copies and 
the results are shown in Table 1 . 

The grain size and zeta potential of the filler mixture are also shown in Table 1 . 

Comparative Example 4 

A newsprint paper for offset printing was produced in the same manner as in Example 

3, except that, as fillers, calcium carbonate and talc were added by 2% and 9%, respectively, in 
ash content relative to the absolute dry weight of the paper. The opacity and ash content of the 
obtained newsprint paper for offset printing were measured, and a printing test was conducted 
on a web rotary offset press to evaluate show-through, paper powder and blurriness of ruled 
lines. The results are shown in Table 1. 

The grain size and zeta potential of the filler mixture are also shown in Table 1 . 

Comparative Example 5 

A newsprint paper for offset printing was produced in the same manner as in Example 
5, except that, as fillers, calcium carbonate and talc were added by 5% and 7%, respectively, in 
ash content relative to the absolute dry weight of the paper. The opacity and ash content of the 
obtained newsprint paper for offset printing were measured, and a printing test was conducted 
on a web rotary offset press to evaluate show-through, paper powder and blurriness of ruled 
lines. The results are shown in Table 1 . 

The grain size and zeta potential of the filler mixture are also shown in Table 1. 

Comparative Example 6 

A newsprint paper for offset printing was produced in the same manner as in Example 

4, except that, as fillers, calcium carbonate, talc and white carbon were added by 1%, 5% and 
8%, respectively, in ash content relative to the absolute dry weight of the paper. The opacity 
and ash content of the obtained newsprint paper for offset printing were measured, and a 
printing test was conducted on a web rotary offset press to evaluate show-through, paper 
powder and blurriness of ruled lines. The results are shown in Table 1 . 

The grain size and zeta potential of the filler mixture are also shown in Table 1 . 
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As shown in Table 1, the newsprint papers for offset printing obtained in Examples 1 
through 7, which contained fillers by more than 15 percent by weight but less than 40 percent 
by weight as ash relative to the paper weight, offered high opacity and good show-through 
suppression. In particular, the newsprint papers for offset printing obtained in Examples 1, 2, 3 
and 5, which contained fillers with a grain size of 0.5 to 5 j^m and zeta potential of 0 mV or 
above and were also coated with a clear coat, generated less paper powder deposit on the 
blanket cylinders of the offset press and presented no blurriness of ruled lines. On the other 
hand, the newsprint papers for offset printing obtained in Comparative Examples 1 through 6, 
which contained fillers by less than 1 5 percent by weight relative to the paper weight, exhibited 
low opacity and insufficient suppression of show-through. 

Industrial Field of Application 

The present invention provides a newsprint paper for offset printing that offers good 
printing efficiency and print quality. The newsprint paper for offset printing proposed by the 
present invention provides high opacity and good show-through suppression when it contains a 
filler or fillers by more than 15 percent by weight but less than 40 percent by weight as ash 
relative to the paper weight. In particular, the paper powder deposited on the blanket cylinders 
of the offset press can be reduced and blurriness of ruled lines can be eliminated by adding a 
filler or fillers with a grain size of 0.5 to 5 |um and zeta potential of 0 mV or above and also by 
applying a clear coat. 
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